Tophaceous pseudogout in the knee joint is rare. We report an 82-year-old man who presented with a oneyear history of pain and swelling of the right knee joint. Treatment with non-steroidal anti-inflammatory drugs and aspiration of the joint effusion had not been effective. The mass continued to enlarge, and the patient had difficulty walking. Radiographs and computed tomography showed meniscal calcification with an abnormal soft-tissue mass surrounded by calcification. After excision, massive calcified deposits were seen both inside and on the surface of the tophaceous pseudogout. The deposits showed birefringence under polarised light, suggestive of calcium pyrophosphate dihydrate crystals. At the 2year follow-up, the patient could walk independently without knee pain or swelling, although his range of knee motion was slightly limited due to joint contracture that developed before surgery.
INTRODUCTION
Pseudogout is caused by deposition of calcium pyrophosphate dihydrate (CPPD) crystals in the articular cartilage or synovium. It predominantly affects the knee, wrist, and hip joints of elderly people. The mechanisms governing deposition and formation of CPPD, together with its biological significance in the human body, remain unclear. 1 Pseudogout of the knee joint sometimes induces destruction of the articular cartilage, resulting in secondary osteoarthritis.
We present a rare case of tophaceous pseudogout of the knee joint. Tophaceous pseudogout (also known as tumoural CPPD crystal deposition disease) is pseudogout that manifests in the form of a mass. It usually occurs in the temporomandibular joint, occasionally in the perispinal tissues, but rarely in the joints of the extremities. [2] [3] [4] [5] 
CASE REPORT
In October 2007, an 82-year-old man presented to our hospital with a one-year history of pain and swelling in his right knee joint. Treatment with non-steroidal anti-inflammatory drugs and aspiration of the joint effusion had not been effective. The mass continued to enlarge, and the patient had difficulty walking.
On examination he was found to have a hard, moveable mass, 5x5 cm in size, with a smooth surface and a well-defined margin in the medial para-patellar pouch. His right knee range of motion was limited (-20º extension to 90º flexion).
Radiographs showed a mass with abnormal calcification of the meniscus soft tissue ( Fig. 1 ). Computed tomography revealed irregular and marginal calcification around the mass (4x4x1.5 cm) in the medial para-patellar joint space (Fig. 2) .
The initial diagnosis was a synovial osteochondromatosis, which may occur secondarily or haphazardly in combination with pseudogout. Other benign tumours (such as myositis ossificans and a calcified lipoma) or malignant tumours (such as a synovial sarcoma, a leiomyosarcoma or an extra skeletal osteosarcoma) could not be ruled out. 6, 7 An excisional biopsy was performed. The mass was partially connected to the synovium and measured 5x4.5x2 cm in size. Its surface was whitish and glossy, suggestive of fibrous or articular cartilage ( Fig. 3 ). Geometric calcified deposits were observed on the surfaces of the tumour and the joint synovium, but no palpable mass was noted in the synovium. Calcification was also observed on the articular cartilage and meniscus, but no significant degeneration or destruction was seen. The mass was excised as a reactive benign lesion, thus neither a synovectomy nor a meniscectomy was performed.
A histological examination of the excised tumour tissue revealed massive calcified deposits (which were stained dark blue by haematoxylin-eosin) on both the surface (more prominent) and interior of the tumour (Fig. 4) . The interstitial matrix resembled fibrous cartilage, or fibrous granulation tissue. The calcified deposits showed birefringence under polarised light, suggestive of CPPD crystals (Fig. 5 ). The diagnosis was changed to tophaceous pseudogout.
At the 2-year follow-up, the patient could walk independently without knee pain or swelling, although his knee range of motion was limited by a joint contracture that developed prior to surgery.
DISCUSSION
Tophaceous pseudogout is a rare disease of unknown aetiology, characterised by CPPD crystal deposition that forms a solitary bulky mass in the joint. 1 The usual site of involvement is the temporomandibular joint; it is rarely reported in the joints of the extremities. Most such cases are misdiagnosed radiographically as bone or soft-tissue tumours. 1, 3, [8] [9] [10] We reviewed computed tomographic findings of 9 reported cases of tophaceous pseudogout (Table) . [2] [3] [4] [5] [10] [11] [12] [13] [14] Seven of the cases exhibited marginal Figure 3 The mass is partially connected to the synovium. Its surface is whitish and glossy. Geometric calcified deposits are observed on the surfaces of the tumour and joint synovium as well as on the articular cartilage and meniscus. calcification, whereas the remaining 2 showed a random calcification pattern. Marginal calcification of the mass may therefore be characteristic of tophaceous pseudogout. Synovial osteochondromatosis usually shows a central ossification pattern. Nonetheless, marginal calcification may also be found in lesions in myositis ossificans and synovial sarcoma. 6 CPPD deposition is characterised by the presence of numerous refractive, birefringent, rhomboid crystals under polarised light. In patients with gouty arthritis, the hydroxyapatite crystals are needle-like and do not exhibit birefringence. 1 Chondrification and myxomatous change to the stroma around the crystals are often seen in tophaceous pseudogout. We presume that tophaceous pseudogout results from CPPD deposition into the stromal matrix showing chondrification or myxomatous change. These stromal tissues may arise from the synovium as a result of inflammation induced by pseudogout.
